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(54) SOUD ELECTROLYTE FILM, ITS MANUFACTURING METHOD. AND FUEL CELL USING SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a solid electrolyte film having proton conductivity, its manufacturing method, and a 
fuel cell using the solid electrolyte film. 

SOLUTION: The manufacturing method of the proton conductive solid electrolyte film comprises: a first process for 
manufacturing an inorganic/organic hybrid film by sol/gel process; a second process for manufacturing an inorganic porous 
membrane by removing organic molecules from the inorganic/organic hybrid film; and a third process for introducing proton 
conductive groups into pores and surfaces of the inorganic porous membrane. High proton conductivity is achieved by 
surface modification method. In addition, a substrate of the solid electrolyte film has heat resistance, resistance to 
chemicals (resistance to corrosion), and can also be used in high temperature, since it is an inorganic compound. 
Therefore, the solid electrolyte film is useful as, for example, solid electrolyte films in fuel cells or the like, a film for 
electrolysis of water, an electrolyte film for sensors. 
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A- — A- ) xf Jjx h^^i/7y, 3 — ^/^/FyotVvMJ^onyyyy, 2 

- h !J ^PP v^y/Wxf /U7tf-h*^#lf ?)tl5o 3 - * # 7 Y 7 T2 f ,V 30 

F !) ^ h * -> > 9 V £ s #? * b V> o 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

#Pb5*t<^T?*>ntf*SF^RR^tt*<, 1f V , F/i^xy x ^ i> u y , r h 7 t K o 7 

?y*«:*fflt5:i#-ef 5, mm^nmz/v v >?m<DMmte, 20-25 

g / L a A ~e *>ft tf X ^ 0 g II > *RM- BRJttt* v> *« , ( l o~3 S^CgS) 40 

t^o BftaAtt* /H^5»«<z>#£fc: fc ±5**. iif, 30- 2 0 0 tg|, £ L < 
U 5 0 - 1 5 0 ti*7?*9, « « «P W tt , If 5-2 4«FFaSS, £?*L<f*10-2 

[ 0 0 4 2 ] 

(Y) It ^nFy«tltSCIt»^*^5, 50 
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[ 0 0 4 3 1 

A # 1$ K 14 . ( Y ) - S H <D # (4 . 4* » <D «Mt R 

«i:J:9-SO,Hfc«»$Ji5. 0>J * 14 , gSHfcKJS(4, mm.. ififeft;** (*) » BfciSS 
. iAtt i®=¥8&, illtlfc* ia$&«tt. mC P B A) 4f £r & {t M t L-CfflV*5 Z. 

t a* x- # 5 . 

[ 0 0 4 4 ] 

* fc, h >-5gtttt£KgE& (Y) # - P (O) (OR 1 ) (OR 2 ) 

i±, 42s*p«>*n*^»Rrti:fcJ:»>-po,HK*jft$ixs. « *. tf , * ife -ft h y * a * m 

[ 0 0 4 5 ] 

* *: , -fxx h >mm&m^mmv ? z& (y) *s-cooR*0>»-g-w:, *q w *n * # 

m&fc\Z i. K) - C0 2 Hl;$f!S^5. 09 *. H\ *ft -ft * tt <fc # y * 

[ 0 0 4 6 ] 

* * JS ^ * FylHtS&ttSSff »$nrv^, # ft lc 14 , TfE03£ (II 

I) ~5£ (V) ©v^f*iA>t*$ti5S-etftSixTV^5. 
[ 0 0 4 7 ] 

-Si ( C H 2 ) „- S O s H (III) 

-Si ( C H 2 ) „- P 0 3 H (IV) 

-Si (CH 2 ) n -COOH (V) 

( sc «p , n «c m se t n c ) 

-S0 3 H, -P0 3 H, -C0 2 H^) ^i^ltl^fel!). 5BU£*fr LiiSV^Jfett 
[ 0 0 4 8 ] 

**MroH^«#PKMroJ5Sttl00y ra~1000Mini« , » 4 L < 14 100— 800 » 
fc 9 , t P<L>iW?Lii:#f4l~50nm@S. # * L < 14 2~ 20nmg X h V . Jt ^ ffi ft 14 200~ 800m 2 
/g, if* L < I4 300~600m 2 /g@*r*fo *) . *ffl ?L & ft (4 0. 1 ~ 1 . 0cm 3 /g, £F £ L < 14 0. 1 ~ 0. 
6cm 3 /ge«-efc 5 . 
[ 0 0 4 9 ] 

*ftw<DmftnM«mte. *#wir 14, usst, *bms«9 5%©*#tkio- 4 

~ 1 0 " 2 S/cmxi-— ^— „ tr J4 x 1X10~ 4 ~1X10 " 2 S/cmgt , jfS L< Ii5 X 

1 0" 4 ~ 1 0' 2 S/cmSS©|V^n h^*«*«r^i-. * <r> fc * s * US W <C> @ fl£ ® ft g ffil 
14. ^ n hv*tttlt»iLTlS<fflV^6il» 00 * 14 . ^ ^ « ^ # <h* K *i It 5 @ # ® ft jC 

as, *®ftffla, * v*-ffl«*K«i* a t l tiff aifcffl 5 r t *t -es ?>o 

[ « 93 © 3* * 1 
[ 0 0 5 0 ] 

*3S9§<D B#«ftfCJlfll4, _hj«©«f***iB3kW»^J:5» JBv^^n ^3ttt#M 
$tv-5 0 #38W©@<£®ft«JBt©a*m, M « -ft «» *> 5 * KJRltt „ W-fk#* 

A ( » £ ft ) £ W L , KiaT-roffifflt>-5Jfg-efcSo tfflfcft, *3S&Jco@f*:mft©IBI14 
, iffcisrt 3B#«ftK*lU *Sftffllg. * v * - ffl « ft IC ME tt if t 

[*8^SrllJS-r5 3tit)«*A^>^«i] 
[ 0 0 5 1 ] 

jffi, l 4 v> ps 9 u t <o mM miz m * $ n s t w -e 14 * <^ e 

[ 0 0 5 2 ] 
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[ 0 0 5 3 ] 

#® # y — 5 # y (xf u- >- ^ y 3-^)-y Dy ^-#!) (/n^uy^ii - /u) 

-yo (xf uy^y 3-/1.) 2. 0g£ x? / -;H5 glwjfcfl? U fc ^ K 70% 58 & / 

7X ( 0. 01/4 mol ratio) CO j& 1 . 487g £ gs #P L- fc „ Il'f F 7X h + •> •> 7 > 4. 25g?r * 
*. 35-40* -C20W IB JKttbfc. #b*lfc»«Sr'/ + -U-1'Ct«»Lfc©% > *»-tf» 

B&0. 497g £ 190 A T? 3B# W tt b t # ?L® ffig S: ft 3t . 
[ 0 0 5 4 ] 10 
Z-t /vjo h 7" o f ;u h U ^ h * ~> 7 ^0. I2g\z^7k h ^ >- 4. 5m L & M x.timW& ft 
«t5. *«>*tt«:J8v*. ^jfLfiO.^gSrSLTlOOtt^O^ray 7 7 ■> ^ ^ (SSE) i" 

o/c, ffl^fc#ai^77lAli, lOmmA, J? $ 0. 6mm, *P $B ?L ^ 5. 8nm"e fe -5 0 CD m 
CD 85*, fa MM. A 95% \Z *3 ft 5 7° n hVf t^tt, 2.7X 1 0~ 3 S/cm-C & o fc „ Z. <D £ o IZ. 

[ 0 0 5 5 ] 

gjjfeffij2 

#S#!)-7-tS)5^!)(xfWy^y a-;u)-7n y (7n fwy ^ y 20 

-yns/^-tfyCj.^uv^ya— /u) 2.0gSrx:? / -/us g ic #P L fc ic: 70% 5ft ^ / 
7K (0. 01/4 mol ratio) CD ^ j£ 1 . 487g £■ 85 AP L „ ICr h 7 x .h -> -> 7 V 4. 25g*jD 
*. 35-40* T?20l* Hi*** b 7t „ »fc;h,fc*tt«r5' + -U' — ffc-CSS?* b "C40* -C*a £ $ 
4t5 C t ■^B'fk$-frT*«-M«^-f 7* y y K«Sr»fc. *8S-«ffil'W 7* V y KIS0.31 

g?r i9o*-c-3b#k m& i>x &Kmm*m-fto 

[ 0 0 5 6 ] 

h/n f/U h J ^ r- v- "> 7 ^0. 14gfc: Jlfc* h /U^ ^5. 5 mLSrAP^fc 
fSt5, #?Lf 10. 14gSr» lT100'Cf20tr B 1 y 7 7 ^ (iSSK) 

. $ 5>fc70%«Bfc*tt*rfl§v*TBMfcRJ£:«:fT v ^ * - b 7. ^ * vH*~ i: * IB *** «: 30 
*Tofc 0 ffl^fc^TLS^^^IiAli, 7mmA , W $ 0. 4mm, ¥• *ffl ?L S 5. 2nm-e fc 5 . C <D 
JRCD80*, *B*ia*95% \ztS V 5 7° o h 6. 9 X 10" 4 S/catfcofc, C CD <fc 9 

[ 0 0 5 7 ] 

^ffiglj3 

V -? — x~ h z> D (:t ^ u > ^ y a — ,/u)-7* o >y ? -tf y (7* a fuy^D = — /w) 

-7*ay^-*y (if vy^y 2. OgSrx ^y-/H5 gC: ^ #| b ^ 70% {fig? / 

7K ( 0. 01/4 mol ratio) <D & W. 1 . 487g £• m *P b fc „ H 7 h 7 ^ h */ i, 7 > 4. 25g £r AP 
*. 35-40* -?20Wf IB b fc 0 »e>*tfc»«Sr^-y-U-«t>^rS« b T 80* T* *3 & £ & 

its :ifift § &x mm-mm^J -f v v vm* 7* y y kjko. 52 40 

5g Sr 190* T* 3P# M ^ b T # ?L K IK Sr » tz. . 
[ 0 0 5 8 ] 

3-p< yWTJ N 7" n t°/W h y p< h v- 7 >0. 1 4 g td JK. * h ^5. 5m L Sr JP ^ tz M Sr -f^ 

St5. * <D^?S * ffl V^ . #af I0.15gS:f Ltl00tX-2ONfKy 77 y ^7 (S«t) f 
5Cltfc:±t)#TL«^7^*IB?Lrt*S1c:f*->'U3£Sr3SAb#?Llf^7^ffiSSr5fceL.fc 0 
$ b fr 70% g!^« Srfflv^rK-fkSJSSrtfv^*-yu*»fe^^*vBft^i:'S'«l***S:tf 
ofc 0 fflV^fc#?LS^7 ^liAli, 8mm^ , ff $ 0. 64mm, ¥^*(B?L@4.4 imtfcS, C CD 
^CD85tf, tS*ftfi«95% (C*J Jt 5 ^ o h >>mn&l*. 7. OX 10" 4 S/cmT* tb o fc„ i cD J; 5 
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